General Information

Materials and Methods
Materials. All chemicals and enzymes were purchased with analytical grade from Sigma -Aldrich, Wako, TCI, Nacalai Tesque, Nanoprobes and used without further purification. The E. coli competent cells, including The One Shot® TOP10 for plasmid construction and BL21(DE3) for protein expression were from InvitrogenTM (Life Technologies) and Novagen (EMD Chemicals Inc.), respectively. Primers for site -directed were obtained from Gene Design Inc. PCR was implemented using QuikChange® Site-Directed Mutagenesis Kit (Stratagene).
Construction of recombinant plasmid. Mutant plasmid of RubisCO variant (I419C) constructed
in E. coli for gene expression was performed by PCR with pET21b (+) plasmid (10 pg/μL in 10 mM Tris-HCl pH 8.0 containing 1 mM EDTA, Novagen) harboring the native gene of Thermococcus kodakaraensis KOD1 RubisCO as a template. The primers for the mutant was described through Table S1 . Presence of mutation was confirmed by DNA sequencing analysis and then transformed into E. coli BL21(DE3) for protein expression.
Protein expression and purification. Expression and purification of protein were performed as previously described with any modifications. 1 The E. coli BL21(DE3) cells were grown in Luria broth (LB) medium containing 50 mg/mL ampicillin at 37 Phosphate (pH 7.0) and 0.15 M NaCl. Prior to crystallization, the purified RubisCO was subjected to Resource Q column 1 mL (GE Healthcare, Little Chalfont, UK) for further purification and dialyzed against 100 mM Bicine-KOH (pH 8.3), 10 mM MgCl2 for 12 hours at room temperature.
Protein crystallization. Crystals were grown using hanging-drop vapor diffusion method at 20°C. 2 Crystals of I419CRubisCO were observed within 3 days from a protein solution of 30 mg/mL protein solution, 1.4 M (NH4)2SO4, 10 mM MgCl2 in 100 mM CHES-NaOH (pH 9.0).
Confirmation of crystal lattices by TEM. Crystals of I419CRubisCO were cross-linked with 1%
glutaraldehyde for 24 h at 20 o C. Subsequently, crystals were washed with appropriate buffer (similarly to mother solution of crystallization with ammonium sulfate in CHES-NaOH buffer (pH 9.0)) and cracked into small pieces. Small pieces of crystals were subjected into the grids and stained similarly to procedure of preparation for TEM described below. Statistical Data Analysis. Statistical data analyses were carried out using a Student's t-test method.
Construction of Protein Nanaotubes from the mutant I419CRubisCO crystals.
Reaction of I419CRubisCO crystals with H2O2. Crystals of
Values of P < 0.05 were considered statistically significant. Table   Table S1 . Primers used for site-directed mutagenesis Crystallization of hen egg-white lysozyme (HEWL) into orthorhombic morphology with the space group of P212121 (pdb id: 1bgi). 5 The crystal lattice indicates the assembly structures of tube, and sheet. 
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